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KDQGLQFRUSRUDWLQJQHZPHWKRGRORJLHVLQH[LVWLQJFRPPHUFLDOSDFNDJHVPLJKWLPSO\PRGLILFDWLRQVRIWKHVRIWZDUH
DUFKLWHFWXUHDQGVLJQLILFDQWLQYHVWPHQWVE\VRIWZDUHFRPSDQLHV2QWKHRWKHUKDQGWHFKQLFLDQVDUHRIWHQUHOXFWDQWWR
FKDQJH WKHLUFRQVROLGDWHSUDFWLFHV LQ IDYRURIQHZWRROVDOWKRXJK WKH\ZRXOGSHUPLWPRUHDGYDQFHGDQG WDUJHWHG
UHVSRQVHV WR WHFKQLFDO SUREOHPV$OO WKLVPDNHVGLIILFXOW WKH WUDQVIHU RI UHVHDUFK DFKLHYHPHQWV WRGDLO\ UHDO VFDOH
DSSOLFDWLRQV:'1HW;/V\VWHPZZZK\GURLQIRUPDWLFVLWKDVEHHQGHYHORSHGWRILOO WKLVJDSHQWDLOLQJDUHVHDUFK
WUDQVIHUSDUDGLJPZKLFKPDNHVUHDGLO\DYDLODEOHWKHPRVWDGYDQFHGDQDO\VLVDQGGHFLVLRQVXSSRUWPHWKRGRORJLHVLQWR
DZRUOGZLGHNQRZQGDWDPDQDJHPHQWHQYLURQPHQW ([FHO LQ0LFURVRIW2IILFH06([FHO >@ ,Q WKLVPDQQHU
LQWURGXFLQJ WKH PRVW UHFHQW FRQWULEXWLRQV LQ:'1HW;/ WR HIILFLHQWO\ VROYH WHFKQLFDO SUREOHP FDQ EH SHUIRUPHG
TXLFNO\ZLWKRXWWKHQHHGRIFKDQJLQJWKHVRIWZDUHDUFKLWHFWXUHZKLFKLV06([FHODQGDOORZLQJDUDSLGUHVHDUFK
WUDQVIHUHYHQIRUHGXFDWLRQDOSXUSRVHV






















x QHWZRUN K\GUDXOLFV DV D FRQVHTXHQFH RI SLSH IDLOXUHV FRQVLGHULQJ WRSRORJLF FKDQJHV GXH WR YDOYH
VKXWGRZQV>@













7KHPDWKHPDWLFDO IRUPXODWLRQRI D VQDSVKRW DW WLPH WV IRU D JLYHQK\GUDXOLF V\VWHPFRPSRVHGRIQS SLSHVQQ
LQWHUQDOQRGHVDQGQUHVHUYRLUVLVEDVHGRQQSQQHQHUJ\DQGPDVVEDODQFHHTXDWLRQV
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KDYLQJDYROXPHDQGDVWRFKDVWLFEHKDYLRU HJGXH WRDFXVWRPHUXVHRID IDXFHWZKLOHRWKHUGHPDQGVDUHXQLW
YROXPHVRQWLPHIURPFRQWLQXRXVIORZVHJEDFNJURXQGOHDNDJHRXWIORZV>@







,Q RUGHU WR SHUIRUPZDWHU TXDOLW\PRGHOOLQJZLWK WKH EDVH K\GUDXOLFV RI WKH V\VWHP EHKDYLRU DW WV WKH SDUWLDO
GLIIHUHQWLDOHTXDWLRQRIWKHDGYHFWLYHWUDQVSRUWZLWKLQSLSHV>@LVXVHG
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,Q WKHFDVHZHDUHRQO\ LQWHUHVWHG WR WKH WRWDODPRXQWRI WKHPDVVRXWSXWV IURPQRGHVRI WKHHQWHUHGVXEVWDQFH
DQGRUWRZDWHUDJHWUDFHPRGHOOLQJLWLVSRVVLEOHWRDVVXPH7NW /NYNW WUDYHOOLQJWLPHRIWKHZDWHULQWRWKHNWK
SLSHUHODWHGWRWKHVQDSVKRWFRQGLWLRQVWDQGZULWH
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:KHQ WKH VXEVWDQFHSDWWHUQ LQQRGHV LVFRPSXWHGFRQVLGHULQJ(36 LW LVDVVXPHG WKDW WKHERXQGDU\FRQGLWLRQV
YDU\LQJRYHUWLPHLVDVWDQGDUGF\FOHDQGDWHDFK'7WKHYDULDEOHGHSHQGLQJRQWQHHGWREHXSGDWHGLQZDWHUTXDOLW\
HTXDWLRQV>@













































































WHFKQLFLDQV VRPHWLPHV DQWLFLSDWLQJ UHVHDUFK SXEOLFDWLRQV DQG HPEHGV WKH UHFHQW DGYDQFHV LQ K\GUDXOLF DQDO\VHV
DOUHDG\LPSOHPHQWHGLQ:'1HW;/
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